was examined, and gave a marked reaction of acetone and a moderate one of diacetic acid.
the ancesthetic was taken extremely well, only a small quantity of chloroform being required. The vomiting stopped after the operation, and for two days the patient appeared to be comfortable and doing well, but was noticed to be somewhat apathetic. On the third day after the operation there was slight jaundice, and the apathy seemed to have increased; during the small hours of the next morning she had acute abdominal pain and vomiting, and the temperature rose rapidly from normal to 102,80 F. The abdomen was again opened, but nothing was found to explain the symptoms, so it was closed at once. The patient never recovered consciousness, but passed into coma, death occurring ten hours after the second operation. Post mortem, there was but little found to explain the cause of death; the pedicle looked healthy and there were no signs of peritonitis, but the liver was fatty and the lungs were cedematous and congested. It was diagnosed as post-anaesthetic poisoning. On microscopical examination chains of streptococci were found in the blood films, but it was suggested that this might have been a post-mortem result, as the post-mortem examination did not take place until twenty-four hours after death.
Mrs. Berry stated she had not seen this patient herself. She was told that the lips towards the end of her illness had been of a cherryred hue, and that stains of the same colour had been observed on her back. This was suggestive of chloroform poisoning. She asked whether rise of temperature had been noted in other cases supposed to be due to post-anesthetic poisoning. DISCUSSION. probably delayed the excretion of whatever acids caused the acid intoxication, so setting up that intoxication. But ether seemed to cause no kidney changes, and even in the liver there was not much change, apart from a little cloudy swelling. In regard to the acetone, the whole value lay in the quantitative estimation, as it was present in some quantity after every anesthetic. In cases of delayed chloroform poisoning the acetone was small in amount, and it was because the excretion was delayed that the condition was set up. In postoperative vomiting, when the patient was vomiting violently six hours after the anaesthetic, and continued in that way for twenty-four hours, very little acetone would be found in the urine. Directly the acetone in the urine increas'd the vomiting stopped. He could confirm Dr. Frew's statement about the effect of glucose and dextrose in stopping symptoms. If the patient was having saline after the operation, and there was some post-operative vomiting, adding glucose to the saline would cause the vomiting to stop quickly, and the patient's condition would greatly improve.
Mr. FLEMMING said he could confirm the remark of Mr. Apperly as to the effect on the kidneys after chloroform poisoning, in contradistinction to the effect produced by ether. In sixty-eight cases he had carefully centrifugalized and examined the urine after the administration of chloroform and of ether respectively; and there could be no doubt that the percentage of kidney cells passed was much more increased after chloroform than after ether narcosis, and after chloroform some granular changes were evident in the cells which came away. The .urine of these cases was very carefully standardized with regard to its specific gravity, then centrifugalized and the cells examined. He asked whether Dr. Frew considered that the percentage of fluid in the body might have anything to do with the causation of the disability to digest carbohydrates. He asked because so many of the complaints which were associated with marked acetonuria had for their symptoms a wasting of fluid, such as by vomiting and profuse sweating, diarrhoea, (tc. And in some cases of acetonuria which he observed, he found that those cases which had had previous injections of saline twenty-four or forty-eight hours before the operation had very slight after-effects, and the urine showed very little acetone.
Dr. THURSFIELD desired to make a few remarks, chiefly on the pathology and wtiology of the condition. In the beginning of 1911, it had been the misfortune of the Children's Hospital, Great Ormond Street, to have a series of post-anaesthetic deaths, and in the course of the investigation which followed he had read a good deal of the literature on the subject. The facts concerning post-aneesthetic poisoning seemed to be quite clear. There was a general consensus of opinion that the administration of an anaesthetic, not necessarily, but usually, chloroform, almost invariably produced a condition of acidosis, and that in a certain number of cases this acidosis passed into a severe condition of acid intoxication. The main evidence for the existence of acidosis was the appearance of acetone in the urine. Dr. Frew's paper had shown that acetonuria was a common condition in all children immediately after their admission to the hospital, and this and similar facts seemed to point to the conclusion that in the past too much stress had been laid on the phenomenon. In the speaker's opinion it was necessary to look for a further factor which converted the normal slight acidosis into the dangerous condition of poisoning. Carbohydrate starvation was undoubtedly a cause of acetonuria, and the suggestion that cases of post-anesthetic poisoning should be treated with soluble carbohydrates was made on physiological grounds. It was, however, his impression that the records of this form of treatment were not very successful, and that when the condition was established the injection of an alkaline solution was more efficacious. Further, the administration of dextrose did not appear to prevent the appearance of acetone in the urine after an anmesthetic. The condition of the liver in these cases was not, in his opinion, specific; other patients dying of quite different diseases showed lesions in that organ which were indistinguishable from the degeneration found after death from postancesthetic poisoning. The fatty degeneration was an accompanying, not a causal, factor in the condition; In answer to a question whether acid intoxication followed ether and chloroform equally, he said that the recorded cases of death after the administration of ether were few in number, but that of course the number of patients who had ether administered was comparatively small.
Dr. G. W. GOODHART said he had done some work on the liver from the pathological aspect, and he was glad to hear Dr. Thursfield say he did not think the liver condition had anything to do with the causation of postanaesthetic poisoning. But he disagreed with the remark that many other things would produce the same result. Many other things would cause central fatty degeneration, but he thought there was a distinct feature in postchloroform necrosis of the liver, in that one found a very distinct differentiation into three zones: an outer peripheral zone of healthy cells, a middle zone of fatty degeneration, and, if the case went far enough, complete necrosis around the central vein. He doubted whether that sharp differentiation existed in anything except chloroform poisoning. During the last few years he had cut many post-mortem sections of livers in Guy's Hospital, and among them were twenty cases which died after operation. Of those there were two cases in children and one in an adult, which showed that differentiation very well. None of the cases showed clinically any signs of post-anesthetic poisoning, though they all had chloroform; two had had it pure, and one had had A.C.E. mixture. In all the cases the antesthesia lasted about one hour, and the patients died between one and three days after the operation. He would also defend the kidney, and he doubted whether the fatty degeneration attributed to the kidneys was due to the chloroform. It was necessary to be careful in talking about fatty degeneration of the kidneys, because so little was known about the amount of fat in the kidney under varying conditions. From the experimental point of view it was very difficult because fat occurred in great quantity in animals which were apparently healthy, and in his own experience on animals he had not been able to demonstrate to his satisfaction that there was any increased quantity of fat compared with the normal animal. He asked whether anybody had done experimental work on the effect of dextrose. He had done some himself, but with very unsatisfactory results. He had given it to rabbits in large quantities 100 c.c. of the 10 per cent. solution, both by the mouth and intraperitoneally, and had given chloroform by inhalation, subcutaneously and intraperitoneally. In no series did he find any difference in the condition of the liver. The same remark applied to the giving of sodium bicarbonate; the animals bad died just as speedily as if it had not been given, and the changes in the liver were identical with those in' the control animals.
Mr. G. WAUGH expressed the opinion that "post-operative acetonumia" was a better term than "delayed chloroform poisoning," and said that the sooner the latter term was abolished the better, as it was an obstacle to progress, and was a slur on the condition which was regarded as the prime cause. There were two problems to face. One was "what conditions induced the appearance of acetone in fatal quantities in the patient ? "; and the second was "how did those conditions combine to produce the acetone? " Those two must be kept distinct in dealing with the subject. He believed that much confusion had been brought about by not insisting on that great difference. The occurrence of acetontemia after the administration of an anesthetic was pointed out originally by Dr. Guthrie, and until the present paper by Dr. Frew he did not think any contribution had been presented which threw any light on the problem of the occurrence of acetone in large quantities in any person. Two years ago he (the speaker) was much concerned both with the number of cases of post-operative acetonmemia which were occurring and the cause of them, and he was questioning the correctness of the tradition of surgery which prepared their patients after the classical manner. The surgeon was going to inflict an outrage upon an individual of a nature which led to much shock. He was going to poison him during that period by causing him to inhale a toxic vapour. On ordinary grounds it was absolutely necessary that the vitality of the patient should be conserved as a preliminary at its highest level. Tradition, on the other hand, had taught that those patients should be starved beforehand, that one should inflict an attack of acute diarrhoea upon them, and that they should be prohibited all nourishment for the next thirty-six hours. Two and a half years ago he boldly detached himself from that tradition and had abandoned that mode of procedure, and with gratifying results. He had abolished all purges, all enemas, and refused to cut short the patient's meals, except that the operation was substituted for the last meal. He enriched them with a large dose of soluble carbohydrate before the operation, and he had a large quantity of soluble carbohydrate administered by the rectum, or under the skin, or into the veins subcutaneously. That course bad enabled him to steer clear of the danger of post-operative acetonemia which was such a serious menace. Those who had listened to Dr. Frew's paper must see that the speaker's methods were a piece of empiricism which had anticipated the now scientific basis which Dr. Frew had laid down as to the conditions which tended to produce acetone in excess in the patient, and that by adding ordinary surgical operative procedure to these conditions, acetone would be produced up to a fatal point. He mentioned his own methods beforehand, because both the author and he had been attacking the problem from different standpoints: Dr. Frew as the scientist, making his observations over numbers, statistically checked; himself as the empiricist, who bad been working from a different point of view, but probably achieving the same result. His colleague, Dr. Thursfield, had referred to the cases of delayed chloroform poisoning whicb occurred in the hospital to which both Dr. Thursfield and himself were attached, and a Commission had been appointed to consider the question. Dr. Thursfield had not referred to one or two salient points, and on one point at least he was in disagreement with that gentleman. He (the speaker) would only refer to his own figures, because they were his property. During the time that the number of cases quoted of post-operative acetonaemia which were ending fatally occurred, as quoted by Dr. Thursfield, and which were so serious in others that a fatal issue was momentarily feared, he operated on over 2,000 children who had been prepared on the method he had indicated. The chloroform was given by a variety of administrators, in varying quantity, of varied quality, other anesthetics besides chloroform were used; and yet whilst that considerable epidemic of grave acetonwmia was occurring, there was no instance among the 2,000 cases upon whom he had operated during that time. He regarded that as a striking testimony to the value of Dr. Frew's observations on the preliminary induction of acetone formation in the individual by carbohydrate starvation. The severity was determined by the fatal issue or by the fact that the patients hung between life and death during several days. But he had had no case which caused the slightest anxiety, nor was there any reason to anticipate that anxiety when the condition of carbohydrate starvation was attended to and avoided.
Dr. Thursfield referred to the value of bicarbonate of soda, and he (Mr. Waugh) could relate two cases which bore strongly upon that, as he personally had not convinced himself of its value at all. Before he began to alter his mode of preparing the patients he operated upon a healthy woman, aged 25, taking out her appendix during a quiescent period. There was nothing unusual about the operation, and as he was told she was well, he did not see her for thirty-six hours after the operation. When he did go to see her he was shown a dying woman. When the reason was asked he was told that the serious condition had developed only in the last two hours. She was cyanosed, and so drowsy that she could only be roused with difficulty. The pupils were large and only reacting very sluggishly, her pulse-rate was 130, and she had vomited only once. It had been stated that 80 per cent. occurrences of vomiting took place after a carbohydrate administration. But vomiting was totally irrelevant to the question, as there might be acetonaemia without vomiting, and there might be profound vomiting without acetoneemia. This woman had vomited only once, her urine was laden with acetone, and there was its characteristic odour. He gave her 500 gr. bicarbonate of soda immediately, and telephoned later to know how she was. In three hours the report came that she was very much worse. He therefore ordered that she should be given ounce doses of dextrose hourly by mouth, and in three or four hours she was out of danger. That was open to the criticism that the bicarbonate already given might have acted subsequently; but for three hours whilst it was inside her she became worse. He took the stitches out on the tenth day and the wound was healed. There was n6 question of sepsis. Lately in abdominal surgery the use of the Fowler-Murphy method of treating patients by rectal irrigation with saline had been enormously on the increase. He thought it had increased the liability to the occurrence of post-operative acetonamia, because of the carbohydrate starvation established by it. He had therefore modified it, and to all his saline rectal irrigations 2 per cent. of dextrose was added as a routine. He would quote two more cases. Six weeks ago two children developed signs of postoperative acetonaemia while under the care of a colleague. As that colleague was not available, he (Mr. Waugh) was asked to see them. He thought there was no hope for either of them, as they were clearly dying; the patients were cyanosed and unconscious, their pulses were uncountable, the urine was loaded with acetone and their breath reeked of it. He advised infusion into the veins with a 2 per cent. solution of dextrose. One of the patients died, but in spite of the apparently hopeless condition, the other immediately got well. There was still a quantitative aspect of the problem to face. If a certain degree of acetonemic poisoning had been reached no antidotes were likely to be effective. In these two cases the two children were indistinguishable in the degree of their moribundity, but he considered that he was able to get enough carbohydrate into one child to stave off the disease, but in the other the stage reached was such that remedies had no effect.
He thought Dr. Frew could rightly claim that there was a scientific basis for the procedure, and although he had not attempted to solve the problem as to how carbohydrate starvation was likely to induce the excessive acetone formation in the individual, he had rightly said that carbohydrate starvation was the main condition which led to the state of affairs under discussion, and that the responsibility lay with the medical man to see that neither before nor subsequent to operation were any patients exposed to the danger of such starvation. He already felt enormously indebted to Dr. Frew for his paper, and he felt that that gentleman had justified the methods which had obtained for him (Mr. Waugh) a freedom from those disasters, and he hoped that Dr. Frew's work would receive a wide recognition, as he was most firmly convinced not only of its scientific value but also of the enormous value of its practical application to one of the gravest dangers that beset the path both of the anaesthetist and of the surgeon.
Dr. SILK wished to express his thanks to the members of the Great Ormond Street Hospital Staff who had kindly come forward to lay before the Section their views on this interesting subject. He was cordially in Discussion on Post-Avnsthetic Poisoning agreement with the remark of Mr. Waugh, that it was about time that the label post-anaesthetic poisoning" was discarded. The idea that all these cases were directly due to the administration of anaesthetics had been demolished by Dr. Frew's observations. It was clear that post-operative acetonuria was dependent upon a series of very complicated causes, of which only one was the chloroform.
Dr. FREW, in reply, said he started out to show that the change of diet in children was sufficient to cause acetonuria, and it had already been shown by numerous observers that gross carbohydrate starvation was sufficient to cause acetonuria in 100 per cent. of the cases, and that both those factors were operating in most cases which were given an anaesthetic. Telford and Faulkner, in their paper, gave percentages under the various anaesthetics, and they used chloroform and ether only, and the mixtures mentioned in his paper. They were working on children only, and their figures did not bear out what Mr. Apperly had found in his experience. The percentages were practically identical for every anaesthetic, about 89 per cent. in each. The quantitative estimation of the substances was not very important from his point of view, though at first quantitative estimations were made of /8-oxybutyric acid. It was found that the test used was roughly quantitative by the depth of colour obtained. With regard to dextrose feeding, he had only had experience of cases which were moved from the medical side for operation. To some of those dextrose was given, to others not. In order for dextrose feeding to be efficacious it must be given for some time beforehand, because in 60 per cent. there was acetonuria already present. A drachm of dextrose was given per hour, and it was interesting to note that some of the children who had acetonuria took it readily, but when the urine became free from that substance the children refused to take their glucose. With regard to the question whether the percentage of fluid in the body had anything to do with the acetonuria, he had not observed that point particularly; 100 per cent. of the babies taken from the breast and fed artificially developed acetonuria. It seemed to be more a question of age, and change of diet, than of anything about the child's general condition. Mr. Waugh had largely answered Dr.
Thursfield's remarks. Dr. Thursfield said that dextrose feeding had no effect on the acetonuria. He (Dr. Frew) had the opportunity of seeing some of the dextrose feeding, and he considered it ineffective for the purpose. With regard to the cases which Dr. Thursfield said were kept in the ward for three days before being operated upon, of course that would rule out the 60 per cent. of cases due to change of diet, but the preparation for the operation, and the long period of starvation afterwards would have produced acetonuria in 100 per cent. of the cases, and so this was not necessarily the result of the anaesthetic.
